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CCT 2005
Conference Themes/Objectives

• Global Energy Demand projected to increase by 66% 
(2000 to 2030) 

• Coal         25% of total energy demand growth
• Coal         50% of energy growth in developing 

countries
• Maintain cost advantage of coal         developing 

opportunity fuels on industrial sites using biowaste
• Deploying advanced industrial CCT’S – Who pays?



Presentation Objectives

• HSC waste anthracite gasification project will 
demonstrate performance, operability, and economics  

• Industrial coal gasification database (MIFGA project) 
reviewed as basis for advanced/automated gasifier 
design

• Demonstrate fuel flexibility of advanced single-stage 
fixed-bed gasifier         expand MIFGA coal 
gasification database @ HSC



MIFGA Project
1981-1985

• Scope
Driven by the energy economics and gas 
curtailments in the mid 70’s and early 80’s, 
industry and the US DOE needed to demonstrate 
the gasification performance of US coals in a 
single-stage fixed bed gasifier



MIFGA Project
Industrial Cooperators/Participants

Co-funded 50/50 by US Bureau of Mines and US Department of Energy with contributions by 
Industrial participants

Allis-Chalmers
American Natural Resources
Amerigas
Bechtel, Incorporated
Black, Sivalls & Bryson, Inc.
Cleveland-Cliffs Iron
Davy McKee Corporation
Dravo Corporation
Electric Power Research Institute
Eveleth Expansion Company
Foster-Wheeler Synfuels
Hanna Mining
Heyward Robinson/Babcock
Inland Steel

Inter-City Gas Corporation
Mansfield Carbon Products
Meridian Land and Minerals 
(subsidiary of Burlington Northern)
Peoples Natural Gas 
(Division of Internorth)
Pickands Mather & Company (Erie 
Mining)
Reserve Mining
Riley Stoker Corporation
Rocky Mountain Energy
Stone and Webster Engineering
U. S. Steel
Western Energy
Weyerhauser Company



MIFGA Project
Process Flow Schematic



MIFGA Project
Coals Gasified



MIFGA Project
Operations

• Continuous 10-day runs (minimum) for each fuel 
(coal) gasified

• Continuous process monitoring and raw fuel gas 
sampling

Allows process automation
• Process operation limits were quantified throughout 

each test



MIFGA Project
Continuous Gas Sampling



MIFGA Project
Particle Collection Diagnostics



MIFGA Project
Tar Aerosol Size Distribution



MIFGA Project
Elkhorn Bituminous Design Performance



MIFGA Project
Tar/Oil Yield Correlation



MIFGA Project
Tar/Oil Quality (HHV)



MIFGA Project
Complete Tar Removal/Recovery

• Enlarged tar removal and collection system was 
designed and operated to recover gallon-quantities 
of tar and oil

• Tar/oil collection efficiency greater than 99.99%

• Established foundation for complete gas cleanup 
system with 99.99% removal efficiency



MIFGA Project
Design Basis for Advanced-Automated Gasifier

MIFGA Gasifier ARI Coal Gasifier
Sotacarbo Project• Automated startup and fuel feeding

•Gas tight (zero fugitive emissions)
•Automatic ash removal and ash depth control
•Continuous gas analyses for process control



HMI/ARI Gasifier Installation
(Genova)

Performance:
1.3 Meter Diameter

• Coal throughput:
0.7-1.0 T/hr

• Clean gas:
14-16 MM/BTU/hr

• Electrical output:
0.7-1.0 MWe



HSC Project Site



Project Objectives

• Enhance the value and utilization of recovered anthracite 
(filter media and feedstock for the steel industry)

• Low cost and reliable energy source (gas) for anthracite 
drying (<50% cost of natural gas)

• Develop low-cost opportunity fuels for industries (waste 
coals &  industrial biowaste)

• Industrial commercial gasification demonstration



HSC Gasification Project



HSC Gasification Project



HSC Waste Anthracite Drying 
Project Economic Summary

Cost of displaced natural gas = $7.50 - $8.50/MMBtu 
(Ave. = $8.00/MMBTU)

HSC’s Gasification process investment: $500,000

Capacity of gasification operation (1.3 meter diameter gasifier):

• Feedstock:     40% ash recovered anthracite @ 15 MMBtu/Ton
• Gasification rate:     0.4T/hr (BTU input: 6 MMBTU/hr)
• Clean Fuel-gas:     5.1 MMBTU/hr (85% conversion efficiency
• Drying:    5.0 MMBTU/hr (@ 24 hours/day) @ 90% capacity factor
• Fuel-gas Cost:     $3.50 to $4.00/MMBTU @ 90% capacity factor
• Fuel Savings:     $ 4.25/MMBTU/hr ($8.00 - $3.75)/MMBTU/hr
• Annual Savings:     $170,900.00/year

Project ROI: 34% @ $3.75/MMBTU fuel-gas cost



HSC Project Schedule
Assumes start date of  1 September 2005

Duration Completion Date
• Permitting 9 weeks 30 November 2005
• Financing 7 weeks 10 December 2005
• Procurement 9 weeks 10 January 2006
• Gasification System 18 weeks 15 March 2006
• Drying System 17 weeks 10 March 2006
• Structural Steel 10 weeks 3 March 2006
• Foundations 3 weeks 20 February 2006
• Erection – Steel & Vessels 6 weeks 20 March 2006
• Mechanical Completion 7 weeks 15 May 2006
• Electrical Completion 7 weeks 15 May 2006
• Start-up & Commissioning 7 weeks 5 July 2006
• Commercial Operation – Drying 10 July 2006

Total Project Duration 10+ months
• Industrial Fuel Pellet Development → Continuous



HSC Project Replication
Coal/Biomass Pellets

• Expanded utilization of waste coals and biowaste


